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(57) Abstract: An image processing device for automatically improving contrast of an input image obtained by a digital camera 
or the like, thereby obtaining a clear image. Contrast improving means (1 1) performs contrast improvement of an input image by 
comparing an object pixel of the input image with pixels belonging to its peripheral area. Image combining means (12) combines an 
emphasis image obtained by the contrast improvement processing with the input image. The image after the combination is output 
by image output means (13) to a desired device such as a printer. 
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20 T, n>h^XhBfi:#«VRP i j (Rr (i, j) . Rg (i. j) . Rb ( 
i, j) ) (D'^^^O^m^O. 07&>e>l. 0 ©Hffll^OMiC^ilt* S (S7) . 

Js&S. iEizgLfeJ:^tC^Je)A:trM#(D*;'cfflVmax (rx, gx. bx) tm 
/h'litVmin (rn, gn, bn) iifi^tbiotiXi^^^M^s ^tl^^^-oTs ^ 
25 i3@i0v0B5^O^*> S:^fltVmax (rx, gx, bx) ^i^/h-litVin i n 
(rn, gn, bn) l^fCjpAS (S8) o 
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(S 9) . 

it^\z^^^f&x\^. ^mm\z:^n^=i>h^7. h^mmt^^mm±<Dmm(Dm^ 

vib^hfSifi^io. Mmmm<Dm.hm7mm\zm^ir^mm\zm-r^mm(Dm.(DMi 
m^i^mt(Dit(D^^x^'Cj^HT&^^<o^^mmv. ^<DmWi(Dmm\z$>^m^ 
0. o'bb<«i, oTisfp$-&^^> mtimm^ o(Dmm]y^Mt^^m\z^ 
iL^Hj&izm^^mmt^^i^^'^tn^^^^^o z<Dmm. -^^^zm^om^xmrn 

:i>h^xh^mBM\z^^^^^tircmmm^ytxtim^^ i ^^n^t. 
m^^m^^i2\t. m9\iz^'t^M\zU'ox. mmu^'^^i^xmtimmv o 

MMmmp i j (Dwrny ( i . j ) ^w-^t-s (s i d . ^vx. ^^tbrnM-^ 
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(S 1 2) o 

Th_l>y (i, j) ^rc\ty (i. j) >Th_h(D^^> B^SWfJ 

^^©2 0 o«>i*^®mp i j (omm^izi^Q^ir^mmzm'r^mmo^mm 

mAv (i. j) ^•^&\Z^ib^ (S 1 3) • 

]lS^S3qi-(g4^J^¥^2 0 WMv (i, j) *M Ay (i, j) -y (i 
, j) \<Th_l en^m^-r^fi^m^t^mM-r^ (S14). 

^(D^JiiS 1 40#j#&»a^y (i. j) ^mi^l^fSii^'^M'^. ^rc\tmMy ( 
i, j) i!)iV^\,^mTh_l iiTh_h(Dm\Z^^Z.t^mUS 1 2(Dltm<D^ 

m^^-rm^. m^mmmm^m2 o xi^mmv i (DM^mmp i j 
\-f^mmy (i, j) tmmmmv<Dii!^mrr^mm'V(Dmm.y d a, j) ^® 
^$fh#*r§ (SI 5) o mi&i-^nrc^mk^mmzs ^(Dmm(om<omim.i 
en=iy (i. j) -yd (i. j) \ ^xtsr^^fv^ ^mmmv\zm^ 
^M^i^^w 1 ^s^^T^ (S16) o z.^x-\m^mm<Drci^. z<D^Mm^ 

g Cx) =0.0 (x>0.5) I 
g (x) =0. 5 (x^O. 5) 1 

Atsmmv i\zmf)^^^'^^^woit. wo = i. o-wi j;oi*^-rso 

2«, MMmmF i j lc:fetj-§A:^3®li^v i (ommmYI* i j t5^aiH^v<Z)® 
^{iiVRP i j ©inm^i^MVWP i j (WRr (i, j), WRg (i. j) 

, wRb ( i , j ) ) ^^fes (s 1 6) o ^i^ftm^. uam^i^'^m^mi 2 
3\tmttmB^ o(Di(^m't^mM<Dmthxm^'t^ (si?) » 

mmP i 5 (DmVWP l j (WRr (i. j ) , WRg (i, j) . WRb (i 

, j) ) ^xiommv KDMMmmF i j omvp i j (r (i, j) , g (i 
, j) . b (i. j) ) \zm^mx^mm^n^ (sis) o z.<Dmm\t. mm 
nmizmmt^^-txc (Dmmmm^ v)iz^f3immxmji)'^^'^\zn^^\,^m^\z 
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z.<DX^^--m(D^m^^mm\z^i^xm^M'r^t\z^r) (si9) , mm 
::^^^^\zmm-^n^^^mwmmmm. (cpu) ^xs^"^ i^^)\^'y^i-)V'/u 

±>yD- (DSP) ^S'gg'cfcyy'h'^^xTmST'bl^illC^^f SiltiO^T^S 



^:}3, 3>h^XhgS:ll«VRP i j (Rr ( i . j ) , R g ( i . j ) . R 
b (i. j) ) m^5\zi^XX. :k<Dm.^7\zXK)^X^^thX'^^o 



^(Dm^^. 3>h^;^hgfe#MVRP i j (Rr (i. j) . Rg (i. J) 

15 . Rb ( i , j ) ) t*. M^mmF i j (Z)ffivp i J tuns^i^mvAP i j t 

(Diti^^iE> 1 . 0 ^mw-vtcimz^i^m^-^nrciEMWir ^mni^rcm^myp i 

j (r (i. j) . g (i. j) . b (i, j) ) iZlmm-'r^^t\Z^Ki. Mib 



20 \zm^r^mm\zm^^mm(Dm<Dm}]i)mmz/b-^ \,^m^\z. u>h^7.h^ 

#«VRP i j (Rr (i. j) . Rg (i. j) . Rb (i, j) ) 

i^^. mVF i j (r (i. j) . g (i. j) , b (i. j) ) lcM^:^<, 1 

. OT&m(om\zU'Dxvi^o0^m^i^^^tf)^'^^^o 



10 



Rr (i, j) =r (i, j) +rX [r (i, j) /Ar ( . j) -1. 0 
Rg (i, j) =g (i, J) +rX i, j /Ag ( , ) -1. a 
Rb (i, j) =b (i, j) +rx IS (i, j) /Ab (i, j) -1. 0] 




25 (.mm(Dmm2) 



wo 03/069557 



26 



PCT/JP03/014S0 



mi i\zm^m\z^T^^\z. ^^nm\z-mm'r^ii^Mmmv i j 
012 \z^-r^ o \z. ^Ms 1 timf^n^ n > h bgsc^^s 1 1 

i&C!)iJ--l'Xc k (k = 0, 1, • • Cnum-1) (Do^XMUl^fz.^^ X 

15 \zm.^^^o mwrn^zm^T^mmo^-^^xn.. m-^w-<xtf^i=>mm\zmisi 

^■^\^^^^xtz.-:fjifi^\\ z. zL'x\mx<o-^'iXi)'^^wm\zmi-^n^^<oii 
m\zmmnm\zm^'t^mm^A^-^<'t^^<Dt.'r^o 

20 AP i j__k (Ar_k (i, j) . Ag_k (i. j) . Ab_k (i. j) 
) ^nmt^ (S 2 2) o 

d^£5;0^^fiJ^i-S (S 2 3) o 

25 ^nx\f^^mm^^€0mm\zmmt^o mmcDD'-cx^m'M.^n^ii^ MiEif 

^f^^tti^Sl 0 0«> ^it-rXCDM^^c kJ;i-::3ViT©j(jna¥l^fitVAP i j_ 
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k (Ar_k (i. j) . Ag_k (i, j) . Ab_k (i. j) ) <DM^H 
(Ar (i. j) . Ag (i. j) . Ab (i. j) ) tVxm^r^ (S24 

^uam^i^mvAP i j if)m^^n^t. mjEmmmn^^mi o o\^. ^mm 

mP i j O-fltVP i j <h^C0^Jnfi¥i^MVAP i j iiOlt^n > h hQSc^ 
«VRP i j (Rr (i. j) . Rg (i. j) . Rb (i. j) ) '^^l-'^^tH 
■rs (S 2 5) o 

P i j (R r ( i , j ) . Rg ( i . j ) . Rb ( i . J ) ) ^#fc^®«tat* 

u±o^^^mm^n^ z.iiXs mrnomm i K^^f^mmmmo^m^^f)^ 

->\,^x\t. mmommnzm-f^mm'ummmt.m^^mm^m'r^o mis\z 
^-rj;3t-> ^<Du>h^::^h^m^mi lizu. miEmmmm^mioo\zi^ 
^x. m^^m^^i 0 emsMmmiEmmmm^mi o 775^^1;^ e>nTv^^, 
sfc, pi^«ift^© 1 0 2 icf^;iT> Mmm^mk^mi 0 8Rt)?m^iMm 

;izx\t. m^^m^mi 0 6«> tJ9-m^(ommp i j ©mvp i j (r 
( i . j ) . g ( i . j ) , b ( i . j ) ) ^m(o-u<Dm^\zmtr?>o mm. 
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tiiEif $gstB¥^ 1 0 7 ^(DiH(D 1 •cxDm^'^MMt vx. ^momm 1 1 
mmizayh^T.hJkmm^n-m'r^o m^jj^^m^^ i o 9 1^. nmm^^m 

. gim#v±7f©pi^p i j (om^^^^o 

^"^—mBom^P i j COMVP i j (r ( i , j ) , g ( i , j ) , b ( i 

. j) ) m^\itmmh a, n t^^a* (i, j) , b* (i, j) 
n>h^7.h^m^^i i^t. ^riM,i^mz\t. mi^iz^t^m^zu-ox. 

(OmmP i j <^ffiVP i j (r (i, j ) . g (i. j) , b (i. j) ) 
a*b*^M±0^ttVPL i j (L (i, j) . a* (i, j) . b* (i, j 

) ) \z^wr^ (s 3 1) o 

Mmmmmmmm^m 107, mm^^ 1 0 1 MSMmm^mm^m 1 0 s « 
, ia^p i j ^^^^^^^^(Dmno^jiH. mmh a. n iz-o^^x^m^no 

. ^OtSmom. -feffia* (i. j) tb* (i, j) ^fi^tC^jt^n^o 

^je)> Bj^L (i. j) 0. oj&ie>i. o©|gffl®fltJ-iE^^*rs©j&ws 
^^MiE'if 1 0 7«. At!mm\z^n^mm'p i j (^bjsl ( i . 

j) <DS:i^'fiiLxift/h'(iiLn$#m-r§ (S3 2) o mHiJ^P i j 

\zMvx. '>t(Dmjmw\zm^'r^mm\zmr^mm<Dmmi. a, j) osps 

^mmAL (i, j) ^^©S (S3 3) o -eUT. i^^L (i, j) tSPS¥ 
i^igAL (i. j) tott:^?gST©3>h9XhgS:#«RL (i. j) hVX 

nm-r^ (S3 4) . 
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^^lamP i j lC^-r^BJSW:3>h^Xhg5cMRL (i, j) (DWmtl^ 
T®3>b9Xh8fell«RL (i, j) (D^i^maRhtimmmmdRh^:^ 

ib^b (S3 6) . ^<Dm\z^K)mm^Wii 0 lu. mmv<Du>hyxh^mm 

RL (i, j) (D^^U^^s ^©^/h-fitemi nt^:feffiemaxt«r^^t"2> 
(S 3 7) o 

1 0 8 Z. ©ft/jN-fil e m i n t.m.i^^ e m a x t ^^-o T 

, mmx(Duyh^7.Ymmm^i^ (i. j) =£o. o^^e,i. oo^mno^m. 
tc^mt-s (S3 8) „ $e>icmm-^^t^i^^i 0 8«, ^omm.ti^^'^m 
m'^-f ±.<^nm(Dmm.^i^^^ (S3 9) o ^(ommes^. xtimm.vx<Dm:xm. 
L X t a/hfii L n F'g J-^;^ e. o 

■ft-^B^il^^l 0 9^^, ;i-5L'T#e>n:^0J^"^©n>h9XbBS:#aRL 
(i, j) t^^^nTVifcfe^Ba* (i. j) Rt)?b* (i, j) h^m-oT 

jC!>ffiVRP i j (Rr (i, j) . Rg (i. j) . Rb (i. j) ) 

(S4 0) o ^UT, gsp®iiiv5£^j^^^cj>e>ic, c<DWrn^±x<Dmm\z 

-rPV^Xi^DM-r (S4 0 a) . 

o 

j O-fitVP i j a * b *^F^±<OiBVPL i j {C^ilbfc7&^\ ^inme>n 
SfeCOT^J^Vio A;^Pi#fcv i OPISP i j O^VP i j Sr)W^y ( i , j ) . 

-fe^u (i, j) . V (i. j) \z^mr^^'^\zvx^^^^o z.n^<r>^%(D 
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X h^m^B. 1 1 (Dmmtmmo^mm 3 i;i:i3tt§:3 > b hBS:#^© 1 1 

i jO^tVP i j (r (i. j) , g (i, j) . b (i. j) ) ^La*b* 
^FBl±<D{fiVP L i j (L ( i , j ) . a * ( i . j ) , b * ( i , ]) ) \z^ 
15 ilf 5 (S 3 1) . ^m$n:fem-^®"5-^. -feffia* (i, j)ib*(i, j 

1 0 3 xijnmz^y^^nm'p i j ©§gsL ( i , (om. 

i^'ciitLxift/HitLnt^^ttl-r^ (S4 2) „ ^^IC. M^S^©10 3« 

. ^jam^ic3fas-r§MJiK(D-y--rxc^> ^^(d^^xos. (k=o, i, • • 

20 Cnum-1) (D^D^XWRlyfc-^^ X\zm±t^o 

n^miEmmmm^^i 0 7\t. m^(Dmmc )ii\zwr^mmo^m<onm?^ 

*^fltAL_k (i. j) <&^86S (S4 3) . 

25 0 3gffi^^$nTVi§M^&^^C»M«tc^H'r^o m^^iJ-f 

X«M$n-5i, ^^MiElt^StB^© 1 0 7 ^<D^W.^ntc^-( x<Dm 

mz'D\i^xmm.<Dim^ii^mtinm'^. 

. MmmiEmmmm^mio7\t. ^ij--iX(Dmmcyiiz-z>\,^x<Dn\m^i^m<D 
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) t-^O^mM^i^^^Al. (i, j) t(Dit^mM'V<D::2>h'7:^h^WmR 

L (i, j) thrnmr^ (S4 6) o 

P i j (Rr (i. j) . Rg (i, j) , Rb (i, j) ) 

Lmm(Dm^^^i^> •^^\z^(Dmmm^^^^'i-0 2\z\t. mi7\z^-r^^ 
\z. ^i^mmM-m^^i 020, mm^^^m^wti 0 2 i^zmmmm^^^ 

102 2d«li;ie.nTV:*S. 
^CDH^«t|gm#i* 1 0 2lC:feViT, 1 0 2 0«. A^MIIfe 

V i ^(ommiz^^^x^i^msi^nm'r^o ^m^^m^^i 0 2i\t. ^<d 
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5 ¥J^)^^#tB¥© 1 0 2 0 A^lii^v i F^O^H^P i j om^Y ( i , 
j) ^mWl^s ^(D^^i^mav e_y^-^ib^ (S6 1) « 

1 0 2 1 ;i O^mWS. a v e _y fcS^li^^ViT. > h ^ 

(x) ^jg^f SCt^ib:^ (86 2 — 866) , 



Thjow ^a^y ^TKhigh; g^x) = 1.0/{ 1.0 + exp(-gjT(x-a5)} - 8 C ^ 
fSi^. fc^8-ek_l, g_l. g_n. k_h» g_h«^Js6^5t$nfe^ 

>h^Ah5fe#«VRP ij(Rr(i, j),Rg(i. j).Rb(i, j 



avej^<1hJow;gg(x) = kJ "x?J(£j>1.0) 
awe^ > "nOigh ; gg( X ) = kh -xF** (gji < 1.0 ) 



— 8 A 



8B Ws) 
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) ) (D'^^^O^m^VR'P o i j (R r o ( i . j ) , R g o ( i , j ) , R 

bo (i, j) ) (S6 7, S6 8) o $e>i^. mmmmM^mi 0 2 
2\t. ^<D^mmf}^^^Mmi0(.v±(DmMP i j (om^^^^- (s e 9) , ^® 

m\t. Xtim^lLy i K^n^m^P l j ®#*K^®^fiiVmax (r X. gx 
5 . bx) iM/h-fiiVmin (rn, gn, bn) <t©^lc:iJ|i;lsnSo -^bT^ 
#JIIMS 6 8S.tJ^S 6 9Sr^T©Pf^Jc:oViTilS05gf (S 7 0) . 3i 

m^v&#§ (S 7 0) o 

:7 v^x.Tmm^mmt^z.t.ifi'is'^^o 



15 (lliiO#^6) 

0 8 0. ^Wj^^m^m.! 0 8 
20 d isM^m^^Wk^Wi 1 0 8 mnomm 5 lc::fettSM^®M®f^t) 

n\z^}t^ir^mB\z-z>\,^x^i^m\twm-^nni\^^o mmomm 5 xummo^i^ 
mm^'^^m^^ 1 0 8 ij*. ^mMmm^^m^!^ 1 0 8 0 D#e>nfc 
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■^mzm^. iSffi^© 101 iz^om^nrcMmm^xon > h hosc^ao 
MMm^m^^m 1 0 s 2 \z^ommmif)m^ &n^t. m^nmm^m 1 0 

^<D^^\z. MMm^iz-oif^xmrn^^Mm-niit. ^(D^m^iSi^^rdn 
xu<. ^r)mm<Dm^^::i>h^7.h^^^n'o^tffix^^o 

©1 0 8 0, ^m^^^m^m. 1 0 s 1 ^^zsnmmnmm^wt 1 0 s 2 ^m^ 

^©iii^'lfi^il^© 1 0 2«. 0 2 0:fcJ:tJ^ife& 

10 2 1 \zi^^x. mm^mnm^^ i o 2 s^^zmm^mmMm 
mio 2 4^mxx^>^o 
^(ommm^m^mi 0 2 jc*5v:«t, mmmmM-m^mi 0 2 A:tf«i^ 

1 0 24t*, iAta^l^l 0 iiCckO#en:fen>h7Xh36:ll«*3SilSPiltv_h 
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\,^xnmm^w-mr^o m^mm^^m2 4 3u. wmimm^m2 4 2\z^r) 
m^im-^^z^^n^m^mzMVM^^mtk. ^^mfmm<Dmm^m 

^®^{iiit^#is 1022 \z^■x^. 

^^\z^y^-^\z't^ii'bzL^imfL^n^o ^ft. mwfsimm^^^mmz 
El 2 2 \'tz.(DmM(D'i^m\z^n^zi > h h'^m^m.^um't^ y u—^^ 
mmco^m^iiimm\z. m^^wti 0 iti\ n>h^xhg^#«vRP i j ( 

Rr (i, j) , Rg (i. j) . Rb (i, j) ) 0#^^®<I&O. 01)^^ 

1. Q<Dmsi}H<Dmz^T^ii. mmm^^^wti 0 2u. ^m^mm^^m 
^^tmM^^wsms 7 8:fej;r/s 7 9 ^fx^o ^2 ^uzioymmm^WiiM 
^^r)nm\zmmt^yu-^^-vv^^o 

^tmMM-^^Wil 0 2 Aiom^v i coa-iii^P i j tc:fett§»Sy ( 
i. j) . -fe^u (i, j) , V (i, j) ^mmr^ (S8 1) . ^^\z. z. 

(DWMii^^Atim^v i'VCDX.yz^mimEctt^ib^ (S 8 2) , e:(DX^/>?3^ 
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Ec=S2ec (i, j) 



ec (i, j) = (de 1 i (i, j)^+de 1 j (i, j)^ 



+y (i+1. j+1) 



j (i, j) =— y (i-i. +y (i-l. i+i) . 
)*y 0. j-l) +2. 0*y (i, j+1) -y (i+1, j-1) 



\ (9) 



+y (i+1, j+l3 




J 



P 1 j lc;fefrt'5X-/5^Sime c ( i , j ) (Z)^^i:bT^«^nTV^^o 
S2p3iS^ffi#^ 1 0 2 3 ICO; DX:^i®#v i Jc^DViTXy v^g^E c imfb 

]ft'IS6<JT;V3fU XK\z.-^\j^'X\t. "Genetic Algorithms 
in S e a r c h. Op t i m i z a t i o n and Machine L 
earning" (David E. Goldberg. Addison We 

s 1 ey) moyscmz.^o^W)'^^^'' jt^WT;i/rfuXA«, ■xm^'mmi 
m^&&mmm.^m 1024 jc^fev^x. lo^Mii^^^^ 2 4 1 n c hM® 

^'^^h;VVch [A] ^Tntr-Sia^om^Gv^^lcf ^ (S8 3) o d 
dT, ^Hm^^i^ h;VV c h [A] \t. niSOi^n^T^— 8 0)5^?) gn- ltd 

j:D;p^$nso ^titoDg3iS;6^e.j^^i^b;wvch [A] fAm^i^tmtn 
^(D\zMv. z.<Dmm^^h)vych iai (D^^ms^ [a] (k=o, • • 
• , n-i) um.'Wi^tmtti^o 

mm^^io iib^^<DXfjm\zMi'> 0. oi)^^i. oo^t^m^v. ^<D^mm 
. ok) \z^^x^mr^zLt.-m'i^^:bo ^<Dm^\z. at^gosi^<jte^ 

gkS. Ws^ii^^MU (ik, ok) ^<0^i^V}VO)!it.m^fi^^mm (Ik- 



wo 03/069557 PCT/JP03/01450 

36 

1. ok-1) ^<3D^^7 h;VOk-l t<D^Jc:^JiS$i3:S. mBiJ's 0)tmMi)^ 
^mW: (i 0, oo) ^(D^^hJiooizMfts-^'^^o ^2 4Btc^-rJ;'5Jc:> 
^:<3DJ;5;^n<®Oite^g 0> gl. gk. gn- 1 *^<^**M^§ 

© J; 5 ^m^m^ ^fsi^tim (dm^ g v ^mM-r^ tztb. ^mmmm^^m 

10 mMT^^t-T^^ IO»i®S^Gv= {Vch [A] } (A=0, • • Nch 

m-oX. mm^miO l7!)^^(DXt!mVRF i i (Rr Cl, j) , Rg (i. 
j) . Rb (i. j) ) ^^iE>. ^(D^mmVRP o i j [A] (R r o ( i . j 
15 . A) . Rgo (i. j. A) , Rbo (i, j, A) ) ^^tb^, ^<D^mm 

4 1 ^(D^mffitCOV^TjWSy o ( i . j , A) ^f^#•r5o 

2 4 2 js, ^0mmyo-^^^^ ^^mj^miz^-Dx^^ntzM 
mmm^ommz-o^^xaLyi^^mE [a] ^nmmtvx:^ib^ (S8 4) , 
20 ^(Dwmm\±. ^mi:&mzMP^^T^^m^^h)VYch iai <Dmizvx(Dm 
$ ^^tbm^-^tircnmR&izU'Dxmsav-^f^mx^^o ^(DwmRm^nm 

MiC (f i t ne s sMm t^^o :iZ.XU. m^mmt. WC^91,Z^-dX-¥ 

mm\z^n^mmyo a, j, a) ©«:^«yox [a] iimn^myon la 

] ^^J>&S (S8 5) o flMiifi«i[#ffi¥g;2 4 2tc<fcD^8e)e.nsfNiB<it 

E [A] *ie,> #^tiiffi5isjc:^jiS-r-2>^^^h;K^jSB'te^^s:/b8e)©ji-s-s 

^tf#t--5 (S8 6) o m'^Mf [A] S^ttlTSllia^LT:m>«fJ5:||^dt^A. 
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f lAI = as [A] +0* (yox [a] -yon [A] ) } /Be - (10) 

«:^'(ltyox [A] hm^myon [A] K©iWl-l3-r^3S«^ X-/>?5^^® 

z.(Dm^^i [A] <om.ifii^^^^ys,E. ii\/mm^i^v)v. -c^^o^mffis^t 
10 imxm^^Wi2 A 4:\%. m^Gyo^^^mz-Dr^^x^o^m^mf ca] jc: 

t^^oTjg^KJ^^ttcSrfrV^ (S 8 7) . ^(D^-a-G v5&^e>5^1fi:'ft©*'&^^^t*S 
feJ^lC. 31^$nfemfe#J-Mb^X (S8 8) ^^mm.lSi (S8 9) #CDjte 

15 ^^e<)?^«:i*. m^mz\tmt^wmxum'^i7V)v^wsi'r^)\^-vyvm 
mk\z^K>ff^o }v-v^:^vmisimz^^mm<owmt. (i) (m) 

(i) m^GviCMf h;UVch [A] (A=0, • • Nch 

-1) <Dm^m.f [A] )k(DWc^i i<DmK>. ±mm^i^ h)v<Dm^^o 

20 i^lDF^^feSo 

^ —(11) 
F=2f[A] (k=l,...,Nch) 

j=i 

(i i) Wm^^V)VYch [A] j&t)^#f^(D^«^i7h;^^f^0ffi*rmtUT 
Wit^^Mmmii Ck] i^o^^l 2lc:tieoT^je)'g>o 

— (12) 

h[A] = f[A]/F 

25 (i i i) h;l'OS^|gffl I [A] <fe [0, 1] I^O^ffiJC. 



wo 03/069557 PCT/JP03/014S0 

38 

lh[0]=0 

A 

Di[A]=2hD] y (13) 

I[A]=[Ih[A-l], Ih[A] ) ( A=l,...,Nch) 

[0. 1] P^\z-mnMTa. [A] 0iSaRR= (ra CO] . ra [1 
] , • • • ra [Nch-1] ) ^^^^iJSo ^l/^U 0<ra [j] < 

5 ^bT> mRRF^CDSLI^r a [B] JC^fbT. ^kOWc^l 4 ^m^'t^ num. 
[B] =1 [A] <Dj^Num= (num CO] , num [1] , • • *, num 
[Nch-1] ) ^-^ib^o ZLtilz^-DX. -emNumJc:^^Srr§Nch^© 

ra IB] GI [Al (A, B=0. 1, ••; Nch-D - (1 4) 

^\z. ^mz^^^x^xmrnizmfmrnnim^n'^o mm(oz^>^}\^x 
15 ;i/^f^Di±it"^f^T^^o z.<Dmmtm^(Dm^^ h)if}^^:k'^<mnrc^miz 

^n^mmizm^'t^o 02 5ACDMT«> mfe#^Vch CA] ^^-fe-I^Vch 

r cb] ©^^;iici3&^e.^x^2<DWJc:35S5/>3}^;v3&^sviicg#tfe^e.nTViS 
mtc. mm^m-^^ $,:^^\,mmxPk'^^<o—m<Di^>-^)v^^>y>i^\zmiii 

?>-^>^)V(D^'^> i^>^)Vs4 [A] f)^f4 TAJ {;i^^^MUTViS„ 

^m^n^mm^M'^o^^tmK)m^xmm-^^^^tiz^y). ^r)^^^ 
25 ^<D^'^^^mm^<i:.xsmf^mm^mx. ^^^n^o^^^^hJio^m^-^^i^ 
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jguff At^, 3itm<fc < fi^-oj^mmiz^u^mmm^imrr^ z. tii^-^mtu^ 

o 

Ofit^^je)^ (S7 9) o J:(7)3ii8Hl^v±©|iii^®MJA, A:^jH^v i ^c:fe^t 
-§)®^P i j OD=&^^0*::;'c{iiVma x (rx, gx, bx) .h*/NitVmin 
(rn, gn, bn) \H\zW^'E>n^o 

sk±<D^^\z. ^mm<omm\z:^\-}^mmmmx'},t. ^mm.^m^T^mz 

tx. xtimmiz^-^^'fmm.f.^mm^^ i^mmizmm^^ z. tifix^^o 
u^. :^mm(ommiz^\i^^mm.iim^mm<Dmm2\z:3Q\-f^m^mmtu^ 

'&t>ii-S Z. h BltlT^S, 

V \z. ^(DM^B^M^^^ 1 0 8 ^i^MMm^W^m^Wt 1 0 8 0 J; 

tj^m^^^i'^m^^i 0 8 1 \z^^x. mmmmMm^m o s 3:fej;m#M 
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^^mmmmm^m i o s 4 ^mxx^^^o 

5 $>'S>o 

o MMm^^i^^Bm^^m 1 0 s 4 m 2 7 iz^-r^o^z. mmm^^m^ 
#m^i^2 4 1 \z^xxM^m^^mmM-m^m2 4 6^m^^^^^m^^ 
10 ^m&mm^^m 1024 ^^i^aop^srwf 

^CD^^m^^mffliiiit^^^ 1 0 8 4 JC^feV^T^ OT^ig^^iS 2 4 6 Id 

3 . umxm^^m 244 tJCfutj^Tfuj^^©: 2 4 5 1*, immrm^^m. 

KK±(D^'5\z. :^mm(Dmm\,z:^n^mmfi!iMv}it. mi<Dmm8 iim^<om 
m^MMm-^x$>^mm\z-Dv^xff'D^t\zj;:Ki. 3>h^xh^iS8e), jl^p 

25 tfJ^Xm^o 

:7 h^j^rmrnxmrn-r^ ^ t^^x^^o 
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mx\-^. m^m(Dytmiz^^xmmz^f)^^y)ti^^r>x^^^^tf}^j;:<^^o m 

•fyt-^ZlzL 7 )VXnt)tlX V i ^ o 
15 XA*>X<3DjgS«. n<D^O^^i^^^XM\^'r^t:mm^iZf3i^ii\f> 

j:©S»Jc:fev^T. ®0A:^^^2 3 0 if}^ib<DXidmm\ziin^Uy H 

-lit^^fes. «2p^^^^m2 3 0 sn^xtimmz^r^^xmsKD^i^m^mmv 

tB^^2 3 0 3Jc:d;D#e»tifcl/^;/F> ^^U-V^^M^^^i^ffiT&^S 

m^\zrii^^z)\z^m^^^iET^o z.<DmiE\z^'ox. Atjmm±i^(D^^^ 
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10 ^zmm^i^^m^^ 2 0 2 \zisa^x. mtjm^i^mm 203 m*^^ 

^jj5|j^^^2 0 0?&^»^TVi3feVi, 21 SIT, M'&^iS[StH^^2 0 0J*> ^^^^ 

20 io^mmp i j ic^uT)®my (i. j) ^#^0 x-/i^if^^ 
ffl^^i4«. MMmm<DiiLm^nxmmiti^xti^^. nYi^vrcm&izm-i^^^^x 
X-/ >?if #=&3^ai"r So * 3 ^^<Dm\zMvxx.y z^mm^mm i^xh^^^ 
i^^. m&(o^^znvxjL^yz^mm^mmr^^t\zjz'ox. mmommt^m^ 
^hf)ix^^o jiyz?mmof^mtvx},tM^f3i-:^m^^m^-^^. ^z.x\ms2 

fpitstvx^y^)v^^mMvxn'E>nrcK:^^x<Dm^mei^ a, j) 

:&\^X(Dm^mey (i. j) ©zimiPCZ)^:'^:®^-?-®®^? i j ©X^y>?fil# 
ed (i, j) ^-rSo :7>f;i/i5'®it-fX-^ffl^t*21®^»Jt-RSStlS'fe©'r»J^ 
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5 tXx-/ >^fS^Jc:St^ViT. »m®5Fi^{it a V e_y ^X-; -jmm(0^^m a v e 
e d Sr^86-5>o 

10 ®#v<£^J5KTS. 

Ay(l.j)=:ZZy(i.j)/(? ^1 5) 

i j 

Rr(l. j)=r(i. j)/Ay(i.j) 

Rg(l.j)=«(i. j)/Ay(i.j) > (1 6) 

Rb(l.j)=b(i. j)/Ay(l. j) 

y (i, j) O^pJ^-fitAy (i, j) ^^SlbWS, ^^1 6T«, H 

15 i j iz^n^^^^i^M-tum^m^YAF i j (D#fig^a){itf::f^;lT¥i^{S 
Ay (i, j) tODltT, n>b7XhQS:#«VRP i j (R r (i, j), R 
g (i. j) , Rb (i. j) ) S^^bTVi^o 
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iu— ;u 1 

if y(ij) is Low and ed(ij) is Low or y(i. j) is Higli and 
ad(i.J) is Low then VWPCi.j) is VP(i.j) 

if y(ij) is HIgli and ed(ij) is High or y(ij) is liiddia and 
ed(ij) is Middle then WIPCi, j) ia VRP(i, j) 

^)v-)vx$>^o )v-)V2\t.mmA3^rc}tA4\zMj^t^)V'-}V'vi^^o mm 
A 1 (D^'^\zmm(Dmmm&<'t(Dmhf)^f3i^^'fy^^mm'^. mmA2(o^oiz 

0 msKom^mu^^^z^ o / -< x^fm/^ x-^mai vrz.^^^ jsm^^s ^ 
o mmA 3 ^^xSA 4 © J: ^ \z±m<Dmm&.f\'<Dmmx\mmmmv \z^(d^ o 

mi^v i\z^n^mm(Dm(D^m-^'^^n^o)nm<om.\zm<^x^ n^(o^y 
^/-(x%fc\%smy^X(D^Wi^mx^o ^tc. )v-)V2\zM-r^mmm. 
m2j!}^±^nn^t. Ai]mm.v i ^loh^mmmviz^n^mmcDmomm^^ 

mmmm 1 ^^xsm 2 \tmx\m 3 5 ^z^-r^ ^ \z-^x e»n§o mmmm 1 « 
. x.y z^mm^^i^^ < xmm<D^^^^tm>M.\z 2 -o® tf-^^ ^nr:>:ffo::^m^ 

mMthAfjm^(DJiy>^mm<D^i^^ai'^ e_e d^jWrnWi^ma v e_y 

m'^^WLmm^'^2 0 lu. mmmmi^^x^m2^ht\Zs mmmmviizm 

if^^m-^^^wl^. wl=m2/ (ml+m2) \Z^-oX^^^o X 

ijmmv i id^j^i^^j^'&^^wo wo = 1 . 0 - w 1 \z^^x^mrr^o 
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^mmz:is\-f^MmmmF i j <Dmm(DmY^p i j (wr (i. j) , wg ( 

i. j) , Wb (i, j) ) S^J&So 

^dT, l±i^{it^^¥^2 0 3fi. A:^H#v i ic:fe^t^Mlfe®^P i j <^>flt 
VP i j ( r ( i , j ) , g ( i . j ) . b ( i , j ) ) ^-^^H^tCl^SttS^ 
i^H^CDfltVWP i j (Wr ( i . j ) , Wg ( i , j ) , Wb ( i . j ) ) i: 

^it^s. ^©iSS:^, fltvwp i j ifim-Y-p i j <fcO/h$ttnt^, mtim^'^ 

^Wt2 0 3t*. -litVWP i j SfltVP i j XzM'^^X^o fitVWP i j J&^MVP 

m^^mMWi^Wt2 0 A:^H#v i (DUim^fiSVP i j ^S^ilH 
^vOD®S<?D{ilVRP i j ^mtl^Xs {itVP i j /^^S^^rJ^tfeffiVRP i j J; 

r>i^n\i^^\z\t.-wO = i. 0, wi = o. 0i^e6T'bJ;Vio ^rmn<Dm^ 

iCf^W 1 =W 3 = 0 . 5t^8e>S. 

^igO?^ti2T«s 3>h7;^h^ll«iL'T> ^^H^P i j ©ffiVP i j 
i:^(D^JPM¥±^MVAP i j <h(Dit^ffiViy^7&^ M^t^MVP i j tJoS^i^ 
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(mmommi o) 

10 ^ 1 0 , 3 > h h^m^^ 1 1 . HUt-ar^K^^ 1 2:^^xmmmti^m 1 3 

^i^'Bt^^^2 0 2:feJ:tJ?ffi:^J<it^^^^2 0 3 ^m^Xl^^^f)^. ^^mWcMB 
15 ^©201 <£'ji^TVifd:Vi, JK^IffiBWJ^lii^'a-^^^ 1 2 tt. mm^lE^Wi 1 

20 ^ttS^^B^P i j ommRy ( i , j ) ^ -a^Ru ( i , j ) . R V ( i , 

j) ^%m-r?>o 

^(DW-m^Atjmm^ i ^^zmmmmv\z^n^±x(Dmm\z'D\^^xmK)m 

tmmmm. v (D^i^mm a v e _R y <fc ^ft-#T^ o 

WI^P i j CD»SR y ( i . j ) a v e_y - a v e_R y 
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(i. j) t^mRu (i, j) . Rv (i, j) tf)^^. mmmmv^^^n^ 

^^®^P i j ©lilE^itVD P i j (D r ( i . j ) , D g ( i , j ) . D b ( 

i . j ) ) ^wmr^o 

10 ve_yt— i^T§J:5tc:ffiiEM§^tiJUW§o ZLtlizJi^-oX. miEm^XU. 

15 e>. j^'&^l^wO:feJ;D?wl ^fflViT, A:*>Pi#^a)flt V P i j ^^iE®^©ffiV 
RP i j t75^e^fKiii#^(7)fitVWP i j S^tBTS. 

TVi^oT. aLyz^mm^m^^xm-^w^^-^o^^zswi^trnm-r^'^-^mtci^ 

£;l±0!)®f9. ^mm^<DiXt)KHzmiEmB^m^^^^t\zJ;:'DX. /w^-rb 
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^g: 1 1 tmmT^. 

10 Mi^ii^© 10 2 ^mx. $ 5) fciiJ^^j^e^©: 110. itmmmm^m 1 1 1 
, mmWiWcmm^mi i 2:fej;r)fp^#^i i s^&oiAs. 

o 

i j (DiiLm^wmitvxib^io. M^mmp i j (DjLyz^mme d ( i . 5) tm 
my (i, j) ^'biitd^oDH^^Mi-smi^^^j^t-So ^0imu. ms4 

m^^^^ta^^i 1 2«> 0^fiJ5£#^i 1 o©w^^:^ictJ!oT. 
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, j) ^Mib^o z.;ix\t. a>h^:^h^mmt:2o%mi^'^^^rc^^ mm 

(i. j) ^^86§o llZ.X\t. n>b^XhQS:#»*2 0%ll!ci>$ii-^>t 

10 piE^ick (i. j) §1. oic^^-rnt^ckvio 

tb^^i 0 oic,^Di3>h^xba§:#»vRP i j*t^8e>e»nst. i^^^i 

1 3lt. ^fJiST^i^il^^k (i, j) S:3>b^7,hgfi:#«VRP i j 
^SJ-tC^iCUT^CDn^h^XhBSc^MVRP i j ^l^lTrSo 
15 ^KOi^J^-jlOiaaT&^ailOji^n, #H^©r3>h^Xh3Sc#«VRP j i 

o 

;5::j3. mm-^^^^Mo^mm^ t:mm.\zn^m^\z\t. uyv^T.v'^m^m. 

25 1 lfentT?5:<Hli^'&fiK^^l 2^, x^>i^1t^^ffi¥^l 4JcJ;D^8e)&tl/b 

^^^^1 i<om^iimm<Dmm2\z^n^':i>v^7.v^^^i i<ommt: 
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(^JSOJ^^l 2) 

> h ^7. hgfen^^ 1 1 \z\t. miEmLmm^wt 100. ttm^s: 1 0 1 ^^z^ 
mmmmm^^i 0 2jc:jn;^T. MiEff ^sm^gsffej^^^ 1 1 4i)m^^tix 

:iZ.X\,t. a>b^Xh8fe#«VRP i j (Rr (i, j) , Rg (i, j) 

, Rb (i, j) ) 5^^zSi exmMir^m'^^^^^o ^(dM-^. 

nsEmmmmmm^^^wti 1 m4 7\iz^ir^^\z. nmrnmp i j 
muw\zm^^^m.mzm't^'mm(Dmm.y a, j ) t h l o w_y 
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(i. j) ^y)h^mMAy (i, j) t*me>n^o ^mturnvh^xh 

iiI^fcoViTn>h^7.M3Sc#a^^8e)^^'B-. *f^®^P i J (Dmmy (i. 
j) <J:D*>^i%«Ay (i. j) t*±#TS. J^mi:bT3>h^X h^fcMV 
10 RP i j U^(0^'ij>Hmzf3i^l. OJ;0/h$Vi^tta::^S. ^(Dittt. H^-fit^ 

15 »o®T^. —m.\zm^'^^mz-$>^-y'^ \^^mx<Dzi > h 9x 

3 > b ha^#^^ 1 1 \ziiX>%^ntzmmmi't(D'^^mim^t. uxtB 

1 1 2 \z^\-y^ 3 > h h35:#^©: 1 1 <rm^^ 



wo 03/069557 



62 



PCT/JP03/01450 



^jvTs^M:^^ (DSC) xmm-^tift^o^fimxxi^^^o Dscxm^^n 

Tctb. m5i\z^'r^'^\z. ±\zMj^^vx\^^^:ff>'^mikGi^m^^rcmm 
mm-fymBniDtLxi^^^o -mizmm-^tLx^^^^sROB^mxiit. z-o-^y-^ 
^mz^n^^>'^(Dm.\z2. 2if^mM-^n^o ':r^}yd^x^ti'r^m^\z%. 
i:L<Di^y'^mit'^=i!'^xijmm\zmir^nx\i^^z.ii^mm\z\^xmt^^ 
n'^'^Mi)mn-^n^o c c iim'<Dmm=f'xn^tirzmm.'T—^ ^lEWizm^ 
t^fcmzn.. r=2. 2(o^^^M'ttz.i^(ow^>^mmz^^^mmf)m 

yz^Ki^i^y^'^^^n'Do 

^mi 5i!}^^<Dmmzn>h^7.h^mMM^n^o 

z.(Dmm<Dmmx\ts a>hvxh?fic#¥©:i ^szic^-rj:^^^ « 
lEiffgsffi^^i 0 o:fej;tmm®^m¥^i 0 2\zimxx. ittmm^^^m 

1 1 5*5J:tK^mSW^m^^l 1 6Sm. ttttl^^l 0 1 «mTViJ^j:l<^ 

o 

n>h^;^hgfe#svRP i j (Dmm^zm^^^itimm^Misi'r^o 
miEmmmm^mi o o\t. itimm(Dm^m^>x:n>h^:;^h^mmY'RP 
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3>h9Xh9S:#SVRP i j (R r (i, j) , Rg (i. J) . Rb 

(i, j) ) ^mmmmyJ^oymmoimz^-r^tctbomm^mmYTc a 

r c ( i , j ) . t g c ( i , j ) . t b c ( i , j ) ) 

h3^#»vRP i j ^mmmm^ ±com^<Dimz^mt^o 

#«V R P i j \Z^WM^WY T c 0 . Ofj-^^l. 0 0^fflI*I(^^^ 

(i, j) ^m^Xs :k<Dm.'^n (o^o^z^-x^z-t-ffix^^o 

trc = Oen+Dev X (y(i j)-Ycen) 

trc = Cen +Dev X (y(i j)-Ycen) V ( 1 7 ) 

trc = Cen +Dev x (y(i j)-Ycen) 

Y c e n UmMO^ib'm.^^'t. Z. ^IXJit. VTc = 0. 5, Dev = 0. 
2. Ycen = 0. 5t43<o 75:*. Y c e n\t.^i^m&X^^Xh^\^^. 

^^i7<D^'^\z^w^^^ByTc^-^x^<D\t. m&^^^^^^^^^^^^^ ^ 
\,^m^i&ib\zmmt^^ibx$>^o mmmmvTc^yTc= io. 5. 0. 
5, 0. 5) isLK)m^^<D^^m\z-'m\zmMvx%^^^f}^^ ±m<D^'^\z 
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$nfe3 > h h9fe#av p R i j \z^^mmyTc ^m^r^mm^ff-^ 

Tc-fy^. n>h^Xhg§:#*VPR i j ^lE^'fbbJ^ViT?. Cen=140. De 
v=0. 2, Ycen=12 8(D^'^\z0f}^^2 5 5[H(Dm^mmMmm.yTc 

i!)it^^o\zm^-r^z.thm^'c^^o :i<Dt^. mmv a, n «o:^^e> 

&2 5 5p^\ZfSi^^^iZ:^-^X^mmtimmilf3i^o 

^mmiz^^'^xmmmm^o^m^^isbiEyn^ii. w^-^^^^^i 2«. 
mmo^^mm Lmm\z. '^iE>ntzmm^txtin^t.^mjism\z^^t^ 
„ mm.^^^^i2u. m^^\zm-^^\z. m^mMm^m.2Q 

1. ina¥J^-&^^^2 0 2^i:xsmt}\mk^^^2 0 3 ^hatv^^o 

mmmmzm^^i^^mi'^ 1 u#v^fltTH:fe j;tJ?THc omb v^t 

wKU) = exp( - y(ij)2 / TH2 ) -(18) 
zz=wy(i,j) / yO.j ) 

WW - THComb / (zz+THComb)fC^L"C 
H< w1(i, j ) > WW ) wKi. j ) = WW 
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^Tc. wi (i. j) )k(Dm:i 9(D^'^\zmm-r^^t'h'v^^. 

wl (i. j) =wwxexp (-y (i, j) VTH^) - (19) 

1 8 Ti^^^^w 1 e X p mmzj;::hmmmm<D:t-^'<- 

o 

mmcomm 14) 

:^mm(Dmmi 4\,z:^n^mm.mmmm\t. m&(Dmmi s\z:iQn^mmsm 
mmtmm<Dm^^^i^> m^Emmmm^mi o o\z^\^^xu. msiiz^-r^ 
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o 

i^mVAP i j (Ar (i, j) . Ag (i, j) , Ab (i, j) ) ^^Wt* 

yz^mmed (i. j) ^^J6So 

tfiiE-mi^ffl^^ 1 5 3 tt, X^y e^lfj^e d ( i , j ) t:hii\Z. ^i^MVA 
P i j &tiiETS«iE#IS:VDAP i j (dAr (i, j). dAg (i, j) 
. dAb (i, j) ) ^M^^o 

Itl^mmiE^mi S ^IE^^VDAP i j ^%t\Z^i^mVAP i j ^ 

MiEf So z.z.x\t. ^^mzmiE^m.yi:>AF i j ^^i^mvAP i j i-^Sl 
f So ^bT. ^mmi^mmmi s ut, itiE^n^^i^ttvAP i j ^m^^x 

n>h7Xhgfi:#»VRP i j <&^8e>So 

«iE^^«. Ma$nfeA:^JH#J-:feltS#®^©X-/i?1f^ed (i, j 
) (D^mmav e_e d^m^\ :k<D^^2 OlzW-oX-^^^Z-t-fy^X^^o 
dAr=dAg=dAb=dAcen-dAdev X (ed(i, j) - ave.ed ) 
Rr(U) = r(iJ)/dArX AKi.j) I ^go) 

Rg(U ) = g( i. j ) / dAgX Ag( i. j ) 
Rb(i. j ) = b( I. j ) / dAbx Ab( i. j ) 

Z. Z.X. d A c e n «?fijE^^<^S^tt^> d A d e v (*MlE^^<^^ib*<£ 
^-TfeOT, -^sjjlt^dAc e n= 1. 0, dAdev = 0. Sii^t^o dAr, 
dAg. <iAh\tM\Zf3i^fSi^>^'5\zmM-^^'^-m:X^^o 

^(Dj:,^\z. :i<Dmm(omWi'^\-i^ mm(D^mmyAP i j timm-r^wiEm 
^^mmc^(Dx;^^o -D^K). x»/s?#j£T«> tiiE^ic^n. OckO/h^j^ 

-©{CTSiD^ ^©iSmjlfflWi^MVAP i j \t^(Dmm^^nxm'P't^o cfco 
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Ba<?5ffilii&^t:(^;^86, WC^ 2 0 (D^i^tt a v e _e d « 0 . 5 \ZWC^^ Z. t. 
n§pJtg14d^^^;^se). ffSJ^JiSDTdAde v^/jN$<-r^5^<J:% l¥lt±^{C 

^^\Z. 3>h^Xhgfe#«VRP i j lCX>yi?SJ;tl^^$nfe1t]Emt t 
t S^^f §^ii:fepJtlT^O, |fIC<fc-5tC'&^@I^T®;^UAUiilRl±tc:o75: 
M^f^t c en=0. 5, tdev = 0. 3 h-T^^tti^X^^ 
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ttt = teen + tdev X (ed(l, j) - ave.ed ) 
Rr'(U)=ttt XRKiJ) 
Rg'(U) = ttt XRg(U) 
Rb'(U)=ttt xRb(iJ) 



> (21) 



^15 i\ziM^x. mmm^^i^^WLi s mm^^i^m^mi s e^j^zm 
mmMiE^^ 15 7 ^mx^o 

10 ij;iA:d$ns^:. ^6 0 td^TJc^tc, \mmm^%^^i 1 5«. -eOA^b 
mmz^n^nmrnm-p \ i (Dnmmm\zm^'r^mmzmt^mm(D';)-hti^^ 

it«Siiiim?^^^is 1 Q\z^Xi}mmmfflmsi^n^i:^^ miEmmmWi^^i o 
15 0 o^fflW¥i^ 1 5 0 mm(Dmm i s tmm^z. it^mmo)m<Dm^H^ 

^i^mVAP i j ?&3^t±ib. Qfi:#«#ffl¥^ 1 5 1 3>h^Xhafe#SVR 
P i j ^^tb^o 

^fc, »|g^^¥J^^^l 5 5«. ^^HmP i j <^»«y (i. j) ^itife 

a^Q ( i , j ) (Dwmy s ( i , j ) mom^Aiz^^^x. ^(DmMm<Dm^ 

20 ##SPMfnAdy (i, j) ^^^^o 

SSiS^^^tti^^ 1 5 6 ft, ::©ffiAdy (i. j) ^'hh\z. n>h^7sh 
gfe#gVRP i j SSSWT^gSiS^^^VBRP i j (BRr (i. j), BRg 
(i. j) , BRb (i, j) ) ^^fflfSc 

25 xhafi[#»vRP i j ^^iiE-r^, 
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Ady(i, j ) = I I ly(U )-ys(u.v)| /len(u.v)/ 

BRKi.j) = (RKij)-1.0)XCValxAdy(i.j) I . . 

BRgaj) = (Rg(ij)-1.0)xCValxAdy(U) ^ ^ ^ 

BRb(i, j ) = (Rb(i j) - 1 .0 ) X CVal x Ady(l, j ) 
CCeienCu.v) = sqrt( (u-i) X (u-i)+(v-j) X (v-j)) 

2 2 T c V a 1 ttjE^^-e^ D . X i^mmm^Mm-t^o 

fs:^. BRr (i, j) . BRg (i. j) . BRb (i. j) t*, 
BRKi. j ) = (RKI j) - 1 -0 ) X kkk X CVal 

BRg(i. j ) = (Rg(ij) - 1.0 ) X kkk X CVal I (23) 

BRb(i, j ) = (Rb(lj) - 1.0 ) X kkk X CVal 
kkk = y(ij)XAdy(ij) 

b> n>h^Xh^#»VRP ij (Rr(i, j).Rg(i, j),Rb( 
i, j) ) (Dl. 0;&ie>®^^«§-?-<DfltAdy (i, j) ^^fe^^^tlfeSi 

So 
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5 (mm<Dj^mi6) 

T. mm.-^muam^mi 1 7. ffi^^H^i^^^i 1 it«^«*iiE¥^i 1 9 
10 ^^zmmm^m^m 151 sii^TViSo 

mm(o^t>. m^i!)^^mm:^mizBi^xmmmmz;&^mm^m^\^^ ^tn^.^ 

^©ISlgCQ^It^l^^CtiB^iiiN [i] iCZLXU. i = 0, 1. 6) 

20 jf^^ffl^i^^^ 1 1 8 13:, mi^im(o^7ii^mmi<Lm i ic^-r^jn^^N c 

T^i^itiiysf^jw^A s y (i, j) ^^m-r^. 
gfe#»^tt;^^ 1 5 1 c:(D¥±^it$m^i¥^A s y ( i , j ) tMmmm 

P i j ©fitVP i j (r ( i . j ) , g ( i . j ) . b ( i . j ) ) 2:^^it$S5 

25 ■r§^:^Tn>h-^;^h8fi:#SVRP i j ^^86^. 

^:cD<fc5{cbT>it^a^P i j Jc:oViT3>b7;^hQSc#*VRP i j :^t:^8e) 

^^Pim:O^Kft--§)i. Stt:;&f«iiia#^i^ 1 1 7 if bv^^fg^M i + nzm 
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g|6 2©^JT«, ia##[N [7] ^WrM-'T^o 

mBmm^i^^^ 1 1 s mmA i + 1 tcjst* sjH^o-^-^TK^^^i^j"??^^ 
i + 1 , j ) -tm^ti^o 
15 3^^. ^^M(Dm^\z^n^nmm^^(Dmm2\z^n^nmmtM^ 

#t)-&§2:tt>T#'5o lligcDj|^Si2©J;5lc, ^S^iitaciaa^fT'^^. ^ 

<D^mm\mi^fs.'h(D\zis.^ffi. :i^mM<Dmw^<o^'^\zm^H'^wm;i<DWcn^ 

^fc, :^mm(omm\z.:iQn^mmmM\z. mm(Dmmi A\z^n^^i^\mm. 
20 ^vAP i j (omm^^momm 1 5 (c^jsttssitp^^vB r p i j <D^jia?&ira 

z.omM<oi^Wii e\z^n^mmm-hs cpurikdsp^^^^o 

y h X TMT^^-r ^ Jl i J&^1?# ^ o 

25 (^SE®fl^Sll7) 

1 7 lc:fettS lifllfe^aS^@«. n > h befell^©: 1 1 Id'CPV^ 
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:^m^^WK^:^^izmn\<mm\t^n\zm^n^'h(Dx\tm^o 
^mi^^&iikxx'^m.^BoiiLm\z^^itfmm(ommomm.:^\^^<Dm%mN c 

h] (HJlTt*. h=0, 2, 4. 6) S^feS, 

^^^c^pHf^-e:® i <D^t>. ^mtf^^^xxmikmB(Di<Ln\z$>^immmo>m 
m<Dmm:&\^^<D-mmmN ch+ii n Ch+i] =n ch] ^zj^-ox^^ 
e>n^o m^^t^m-mN lu izmmmN co] aii^uM;^^'. MwmN [3] 
tcM^fitN [2] tmcm-^m^>^n^o 

mmmm^i^^^iisiit. mmmMo^^yif-^MmiiLmizMT^mw-mN [k 

mmo^mirnxmr^^tx^n^itmiMnmAsy a, j) §#mfs. 

1 5 1 ^<D^^itmiM.mmA sy a, 5) tMmmm 

P i j (DmVP i j (r ( i , j ) , g ( i . j ) . b ( i , j ) ) ^#^itt^ 
^isf^H^F i j OzK¥i5^^a:il*^^fi i J&^e)'&© i + 1 iz^^t. ffidl^SE 

5^iRiira#^^i 2 o«> ^f&t* sMi^M i + 1 izm^r^mmoo^. 7iz.^^:&mx 
m.^m\z:&^itimmiz'D\^^xuanmN^^tb^o r^tci^. ^(D^mtf^^nti^^ 
^^T{Pi^#g \z^nUs ^<D&m\z^^mmnm^\^(DnMit.fs.'oxm^^n 
xi^^m^cDx. a5e,fejse)Tip#{iiNf*^s6e>n/^vio m6 4<Dmx\t. jp^^bn 
[7] iiti^Bftibxmn'^r. ^(oimtM^mN ce] tm\:^mxmr^'r^. 

miz$>^itiimm\z'z>if^xomnmN^m(Di<Lmx(Di3aMmsii^^mc^o me 

N [7] ^in^^zLiixm^Mi + i\z'o\^^xw&<Dmmstim^ti^o 
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i + i. j) f)m^n^o 

'S-t>i±§i^^t)T#§o ^ig<D?^^2©J:5lc. #aj^^SMa^fT-5«'o> 

15 

(^JgOJ^^l 8) 

±m(DmM(Di^m 1 s-v^i. nvh^xhgficiiavRP i j (Rr (i, j) 

, Rg (i, j) . Rb (i, j) ) S^^ZSl 6\Z^-oX^^^hl,Z 

20 ^:JcJ;oT. 065 ic^T J: ^ \z. mm<Oim 1 3 i l^^tO^JiB-eiWmT® a > 

b^xhgscHSyRP (i, j) *^ffl*rso 

3^#jWafyRP (i. j) ^^H^Pi j®»Sfy (i, j) t,miWm 

\zm^-r^^mzm,t^mm(Dn^<D^i^AY (i, j) i:oit3^^e»#fflt-So 

^Tc. ^ms^ffi^tii^^i 1 BS:il»«yRP (i. j ) 

25 iQ®iifev_h(3Dpi^<o»^jc:^igi-r^fe8e)«>s2pMyTc (i. j) ^■m)^o m 

^■fit^il^^ 1 0 2 :^86e.nfe^^liyTc (i, j) ^%ii\z-mmmy 

RP (i, j) ^^mm^Y±^ommonmz^mt^o 
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xtimm-vo^^mc r a, j) ^^xsod a, 5) \z. ^^mmT<Dmm-w 

y (i. j) tmmy (i. j) t(Dm(DitR&t io (i. j) ^^m-f^:! 
ii\Z^^X^m^mwc r (i, j) :feJ:r;fwcb (i. j) ^^86tlt^. ^6 

o 

mm(oi^mi3\z:^n^mmii}mmmtmm(Dmmzm^. m6 7\z^ 
15 T ^ jc, $ e. ic^^aa^^ 1 6 ic. xijwm • -a^^m^^ i e o , j^aiit^ 

Ktimm ' -s^ittB^^ 1 6 0 06 8 ic^-r j;"5 jc. MMmm^ i j 

20 Sr^^'fbUTj&i^, A:*1ii#T©Ml^lijm®»Sy (i, j) i:fe^c r (i, 
j) cfej:tXcb (i. j) ^mnT^o 

e 1 1*. ^mmm.'v<oMMmm'p i j id^tt^wswy ( i 

, j) i:A;^li#C5^i^?'r^lii^f-*5Vt^»Sy (i. j) &itl!sU -^Of^® 

itR a t i o ( i . j ) ^m-m-r^o 

25 6 2ti, 'e(DjSa?H:^fe<fc{C'&^iii#c^]S¥^wy (i. j) ^ 

il^-r^, jWfgjtSA^^HI^Ofi^c r (i. j) :^^XSch (i, j) icm^ 
fS;^ttTtt> -^^PiUlOfellwc r (i, j) :feJ:tJfwcb (i. j) ftmm 

^S-MfeODfe^wc r ( i . j ) ^fe«wc b ( i , j ) :^^li&fPLTVi§*^£"5*> 
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o (i, j) ^(DmaVTc^mzMT^itwc T (i. j) /cr (i. j 
) T^iEfSo -eUT. ;i0m^'hii\Z^^^(D^Wm&dwy (i, j ) ^th 

5 ^m^^miE^&ii 6 s}t. mmwy (i, j) t?¥^y (i, j) momiE 

^tlTcitRat io (i, j) ^%h\zAt}mmo:>^Mc r (i, j) ^^Z^c 
b (i. j) ^^jELT-a-^^ODfe^dwc r (i. j ) :feJ;tKdwc b (i, 

10. ^OftVWP i j (wr ( i . j ) , wg ( i . j ) . wb ( i . j ) ) 

15 :i<D^^\z:^mm<oim\z^n^mmmx\-i. xf3mmz:^vf^^(D/'^^> 
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^<D^i^mm^ht\zmm'^mm^^^^^^t. m^-^nrc^m^ 
\zm\ 3 > h hWc^^mmmm±(Dmm(Dm\z^mrr^mmmmM^wt 



5. mmmmm^m^mt. xfjm^(D:2>h^::^hmm^m'rM^ 
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5 

10 nm'r^rcib<Dpmm^w^m'r^msm.w^m^Wit. mwMmm^'ht\z^m.m 
%t\zmi^-^nrcmm^i^ hMzrDi^^xmm^t^i^^n^^'AWi^om'^o)^^^ 

15 

^^^tsm^(Dm^izxtimm[H(Dmm<Dm^^wr^m^mm^Wit. m^m 
^^m^^xn e> ntcMMm^ ^zm vxMMmmo 3 > b ^ x h sr^je) ^ 
MmniEmmmm^^t. Mmm^izM-r^nyh'yx hi^mm(D^m^^m^ 
20 fsifm^mm-r^mm^wct. mm-^nrcimmiz^'^x. Mmim\zMT^:::i> 
h^x hWcmm^mmmm.x<DMmm^<Dm\z^wr^M^m^^^^t. ^ 
mmmx(DMMm^tm^mn^m^mxm^n^Mmm^sK^omnh\z^^ 

25 

x<D^fsi^mi:(Dmmmmizm'r?>mm<DMmm^omt\zM^<itmz 
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^mm^mmmm;(oM^m^(Dm\z^T^rc.tb<Dmm^^^^'t^^^ 
10 ^^m^mts i^n-^nft^m^^^zm\ Mmm^-r^oayh^^.h^mm^ 
mmmm-v<DMmm^(Dm\zmm'r^MMmnim.^m t ^m-r^m^o^fmm 

10. mm^Mm^^m^mits mBm^^m^m'vn<brircnmm 
15 ^\zMiyxxtimm<Du > h 9x h^m^^-rmmmmm^mm-r^mmmmM 

m'V(Dimz^mr^rc.it><D^m&m^mM'r^MMm^^m&mim.^mt. m 
rnvr^^m^m^m-ox. ^f^M-^-eon^h^x h^mm^^mmrnxomiz 

20 

mmmmh. mmmmm^'ht\z^^m&m(Dmm(Dm^m'S:mn-'r^m-^mm 
m^mt. ^mk&im<Dmw<Dm'^^^'ht\zmi^'^nrc^^^ hMz^v^x 
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1 omBm<Dmm.mmmmo 



10 13. Atim^<oM^mmt^<Dmm.mM\zm't^mmt(Ditmz^ 
mmmmo 
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16. mmmm'^^^mt. xt!mm^^n^nrcjiyi:^mm^%t 

o 

mz}^^cxmiE't^^m^iE^^t> 
15 ^m^^mmmmmmo 

%t\z. mtjmmz^\-f^mm(Dim^^ir^mtim^M^mii^'^'f^m^<D 
20 mmm 1 7 jmm<Dmm.mmmmo 

^ht \zvrcMmmm<DmT^mm<Dm^^^zSMMmmt^(Dmm.mmzmir 
25 ^m^iz<Ditmz^r:>xAtimmz::i>h^:^h^m9BM^nvn>h^::^h^ 



wo 03/069557 




PCT/JP03/01450 



20 \z. mmitmm^mm-^itwmmM^mt. mmitmmnM^wt-vmi^ 



2 3. 
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2 4. xijmm\z:^n^MMmm(ommmmzm'r^mm<omm^i^ 

2 6 . MIBn > b ^X b^ll^©ft*> ^sf^H^on > h ^X h^#S 
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10 

15 Hfe'&^^gJ.i:, 

20 2 9. ttfiBn > h ^x h^m^mt. Mmmm<Dmmmm\zmT^m 

> h 7X hgS:#«*^j*^«iE1f > b ^x h^m 

o 
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^^^mm^^tiwrn-r^mm^^nm^mt. Mian > h hefensicMia 

mmwio 

^2 8 3SIBm<7)Iii^Ma^«. 
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m.^:^tb^^mmmm^m^wtii^ Mian > h hgfe#«^BKfs^m»mfit§ 

mt. mBnmmmmmxn^nrc^mmm(Dnm^^'S:ht\zmuAi:jmm. - 

^mxn^nit^mmmizMvx:ff>'^mm^n^:^>'^^^^t^'^T^m 
3 8. Atim^(DMMm^t^(DmjQ.^^^zm't^m^t<Ditwz2: 
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5 

10 ^m^(om^% 3 8 :^IB«fea)lilli^fflS:&i*- 

4 0 . MIHn > h ^x hgS:#X7=-^y MMmmt^^ Xom^^ 
^yy^i, r3>h^Xbafell«0D:$i"^:;5^e»W^?&ISfflS»ffiT'5X7":yyi:. 

15 $nfei£fflJc^oT, *f^pi^®3>h^xhgsc#ss^pa#^±®^iiS'rsH 

4 1. t&iBiiim^^mx5=-^:/>^«, xt}mmp^(Dmm(D^^i^mm^w- 
20 aii-§x5^^;/ 3 > h ^x hxkmA^^mmm.i^(omm<Dm\z^Wk'r^:^^ 

> b^x b3S[#a<£giPH^-h®HmoMtc^mt-sxx^;/::^tsw:rsM^«> 

25 4 2. Mt2Pi^{it^t^X5^-/:/fa, A;tJ®#®:3>h^xh^^^:^ 
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10 mm<Dmmmm:^mo 

ii. saiam^^iix^y ':fxn^tircMMm^\zMvxMmmm(D:2 > h h 

20 3 8 ^1Bm©lilltiaS:&^o 

4 5. mm:2>h^7.h^m7.'ry:f\t. n>b7XhgS:#®^l^i: 

mm^omii'd'-(X(Di^f3i^w.^(Dmmmm\zm-r^mm<DMmmn(Dmh\zm 

25 :5<lttS^^c:J:oTn>^7X^Qfi:#«Sr^^e)SX5=•^;/y^:> ^^m-^lcMTS:^ 
> h9x hgfc#ao5i»'*j&^e»#3a;S:|gffl^ttffit-sx-T-^>::^^:. ttffi$n:^l5ffl 

^m-r-s^f^^-^^ifex^^y :/a:> g^nna^To^^^-^tM^m-^igilXT^^y 
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4 6. s5iB*f^#-^^Mxx»;/:^«. xtimm'v<DMmm^<D^i^m 

10 4 7. Kr^*f^^&-^^ifexx^;/yti, MIB#-^^mx5^y:/T#e>n 

^^:/t?£wr^m:^®iiffl^4 7OTife©aiit^2ta;&t*o 
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Igffl=&i4wr?>x5=-u/>^<i:. ttffl^nrc^ffli^t»eoT. ^fi^iam^nvh^xh 
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Mian > h h^#X5=-^y :/T#e»nfe^SI]illli®J!i^5)^:flj$A:^Jiii#^®IS 

-ft. 

it^ODlSfflms 4:^IBit(^iiil^mS:^l56o 

Mian > b 9x V'^^T.'rv ^•^hnt^^mmf^t.m^xtm'^t.-^'^^'t 
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6 0. X:^;iill^ic:^frt'5^^ia^<^M5aM*^Jc:Mi"^®^<^li^^i^ 

TA:trH^Jc:3 > h ^x hgfe#Masff "5 n > b ^x hgfe^x-xy y 
tiil3n>h^Xh®c#X^y:/'T?#6.nfc3iBSH#l&ttl:tri-^X-x!yy<i: 
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6 1 . Atimm\z:3o\-f^MMmm<Dmmmmzm'r^mm<DmM^m 
^^m(Dmmz'^!sm^n'^^9!m:^'Ty'ft. 
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10 6 6. MiB*iiEit#smx5^y:/«, immm(Dmm<Dm^n^^i^ 
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10 !iim:&^o 

20 m©fiilCigi|-r'5X5^y yi:S%f ^i»^®l6fflm6 4^IBm®M^ma:&i*. 

7 1. MIBM«[l3SXx^y:/T«, A:^iiillL{c^8e>$nfe:^f>'T^mcD 

25 7 2. Mi2^^aaXx:y7'T«, :^;>*T^l^l^fT"5»^®^ffl^6 4 

7 3. MIB=^^aSX7^y:/T«. A;^Jiffl^©»S^ltB:rJf^SII^^^§# 
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^8 



Vmax(ncgx,bx)t^'J^fiSVmin(m,gn,bn)$#tb 



SI 



*Pfi¥i^fitVAPij (AKij).Ag(ij),Ab(ij) y&Blh 



S2 



1 

lii^Pij<Z>MVPu ( Kij).g(ij).b(i j) 
Pulcfcft'63t#SVRPU( RKijXi 


r 

)i:»iS¥J^MVAPuJ;y®^ 
Rg(ij),Rb(ij) )^^fcti 


<^ ±m% 


— ^ S4 
\ Yes 


3t#SVRPu<D¥*§(iVaR( aRr, aRg, aRb )i: 
4i^ii^VdR( dRr. dRg. dRb 



1/ 



S3 



S5 



^/h(iemini:S:;^Memax^^^ 



S6 



VRPU <D#fi£»$03b^^)1.ort<Dfitl::|g^ 

A * li^lCfc (t"i»^^fi)t5)'flSVmax(rx,gx.bx)tg 
/hJi£^(iVmin(m.gn.bn)rt(c}IllX.'5:*<e>.iE^fll$ 




S9 
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9 



— i 



( Ki j).g(ij).b(i j) xommvQS) $th#«__ 



No 




S11 



SI 2 



SI 3 




S14 



|Ay(j j) -y(i j)| < Thjen 
'Yes 



1 

A*iS^-ea)iii^Puc 


r 

fd(ij)i:a)M$ti-Sf 






1 y(lj) -yd(lj) A^HUl-^O)^^^!?!! 
(Z>fi^0^^i^iilVWPu ( WRKij). WRg(ij). 
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